The process of in vivo esterification of xanthophylls has proven to be an important part 26 of the post-carotenogenesis metabolism which mediates their accumulation in plants.
Pigment identification
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The procedures for the isolation and identification of carotenoid pigments and its 183 esters have already been described in previous works (Atienza et al., 2007; Mellado-184 Ortega and Hornero-Méndez, 2012). In the present study, lutein was confirmed as the main carotenoid pigment 217 (>85%) found in both tritordeum and durum wheat grains (Tables 1 and 2) . However, M A N U S C R I P T
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as shown in the respective HPLC chromatograms (see Figure 1 at t=0 days), the 219 carotenoid profiles were clearly different for both types of samples, in agreement with 220 our previous studies (Atienza et al., 2007) . In addition to lutein (86.1%, sum of E-and 221 Z-isomers), durum wheat grains also contained zeaxanthin (10.7%) and lower amounts 222 of β-carotene (1.8%) and α-carotene (1.4%), the latter being absent in tritordeum. In 223 tritordeum grains, lutein showed the characteristic esterification pattern described in 224 previous works, and total lutein (sum of free and esterified forms) accounted for up to 225 98.9% of the total carotenoid composition, the rest (1.1%) pertained to β-carotene. The 
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The use of the C18 column for the chromatographic analysis did not allow for the 274 resolution of these two regioisomers, and therefore we cannot establish whether there 275 are differences in their relative abundance. state of the seed (Galleschi et al., 2002; Pinzino et al., 1999 ). An average decrease of 302 30% was observed at the end of the storage period at 37 °C in durum wheat compared 303 with 24% in tritordeum. In any case, the observed higher retention of carotenoid in 304 tritordeum grains at the end of the storage period at 37 °C seems to be more directly 305 related to the esterification of lutein, rather than the differences at pigment level for both 306 cereals, an aspect which is discussed below. reported that the esterification of lutein was highly influenced by the cereal genome. 
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